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1 . Le present rapport d'examen preliminaire international, etabli par I'administaration chargee de I'examen preliminaire 
international, est transmis au deposant conformement a i'article 36. 



2. Ce RAPPORT comprend 5 feuilles, y compris la presente feuille de couverture. 



□ II est accompagne d'ANNEXES, c'est-a-dire de feuilles de la description, des revindications ou des dessins qui 
ont ete modiffees et qui servant de base au present rapport ou de feuilles contenant des rectifications faites 
aupres de I'administration chargee de I'examen preliminaire international (voir la regie 70.16 et Pinstruction 607 
des Instructions administratives du PCT). 

Ces annexes comprennent feuilles. 



3. Le present rapport contient des indications et les pages correspondantes relatives aux points sulvants : 



I 


la 


Base de ('opinion 


II 


□ 


Priorite 


ill 


□ 


Absence de formulation d'opinion quant a la nouveaute, I'activite inventive et la 
possibility duplication industrieile 


IV 


□ 


Absence d'unrte de invention 


V 




Declaration motivee selon la regie 66.2(a)(ii) quant a la nouveaute, I'activite inventive et la possibility 
d'application industrieile; citations et explications a I'appui de cette declaration 


VI 


□ 


Certains documents cites 


VII 


□ 


Irregularis dans la demande Internationale 


VIII 


□ 


Observations relatives a la demande Internationale 
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Demands internationale n° PCT/FR 03j50 1 68 



I. Base du rapport 



1 



. En ce qui concerns les elements de la demande internationale (les feuilles de remplacement Qui ont 4t4 
remises a I office recepteur en reponse a une invitation faite conformSment a /'article 14 sont considfrJes dans 
le present rapport , comma "initialement depostes" et ne sont pasjointes en annexe au nmixShoSSS,^ 
contiennentpas de modifications (regies 70.16 et 70.17)) • rapport puisqu elles ne 



Description, Pages 
1-11 

Revendications, No. 

1-25 

Dessins, Feuilles 

1£-2/2 



telles qu'initialement deposees 



teiles qu'initialement deposees 



telles qu'initialement deposees 



2 ' f.? i C? J? U J ?° ncenne i a ,an ? ue ' tous les elements indiques ci-dessus etaient a la disposition de I'administration 
^S^sto^J a X 9Ue S ,aqUe " e ' a d6mande intemationale a d aunndTatn t,0n 

Ces elements etaient a la disposition de I'administration ou lui ont ete remis dans la langue suivante: ,qui est: 

□ la langue d'une traduction remise aux fins de la recherche internationale (selon la regie 23.1 (b)). 

□ ia langue de publication de !a demands internationals (sslcn !a regie 48.3(b)). 

D 55%?"° de ' a traduction remise aux fins de ''©xamen preliminaire internationale (selon la regie 55.2 ou 

3 ' ?rS O n3£j£2 0 ,?r e ' e l t! qu f* n ? es de nuc, e°«««es ou d'acide aminesdivulguees dans la demande 

sequences ! ° >' eXame " P reliminaire internationale a ete efferfue sur la base du Sage des 



□ 
□ 
□ 
□ 
□ 



contenu dans la demande internationale, sous forme ecrite. 
depose avec la demande internationale, sous forme dechiffrable par ordinateur. 
remis ulterieurement a I'administration, sous forme ecrite. 
remis ulterieurement a I'administration, sous forme dechiffrable par ordinateur. 

if KX? '°r ' S ?°? laqUel J e !f lista ?f des sequences par ecrit et fourni ulterieurement ne va pas au-dela 
de la divulgation faite dans la demande telle que deposee, a ete fournie. 

D ktf iff,! a H ati .° n ; Sel0n . Iaquelle les inf ° rmations enregistrees sous dechiffrable par ordinateur sont identioues 
a celles du listages des sequences Presente par ecrit, a ete foumie. raeniiques 

4. Les modifications ont entraTne I'annulation : 

□ de la description, pages : 

□ des revendications, nos : 

□ des dessins, feuilles : 
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5. □ Le present rapport a §te formule abstraction faite (de certaines) des modifications, qui ont ete consid§rees 

comme allant au-del& de I'expose de invention tel qu'il a ete depos6, comme il est indiqu6 ci-apr&s (rfcgle 
70.2(c)): 

(T oute feuille de remplacement comportant des modifications de cette nature doit etre indiquSe au point 1 
et annex£e au present rapport.) 

6. Observations compl6mentaires, le cas 6ch6ant : 



V. Declaration motivee selon I'article 35(2) quant a la nouveaute, I'activite inventive et la possibility 
d'application industrielle; citations et explications a I'appui de cette declaration 

1. Declaration 



Nouveaute 


Oui: 


Revendications 


1-25 




Non: 


Revendications 




Activity inventive 


Oui: 


Revendications 


1-25 




Non: 


Revendications 




Possibility d'application industrielle 


Oui: 


Revendications 


1-25 




Non: 


Revendications 





2. Citations et explications 
voir feuiile separee 
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Concernant le point V 

Declaration motivee quant a la nouveaute, I'activite inventive et la possibility 
d'application industrielle; citations et explications a I'appui de cette declaration 

II est fait reference aux documents suivants: 

D1: WO-A-01/62662 (Air Liquide) 
D2: US-A-51 12527 (Amoco) 
D3: DE-A-1 0060371 (Emitec) 

1. L'objet de la revendication 1 est nouveau et implique une activite inventive. 

Le document D1 , qui est considere comme I'etat de la technique le plus proche, 
divulgue un procede d'oxydation partielle d'un hydrocarbure. Le procede est 
accompli a une temperature inferieure a 1 200°C, a une pression de 3 & 20 bars 
en presence d'oxygene. Un melange gazeux contenant du monoxyde de carbone 
et de l'hydrog£ne est recupere et soumis a un refroidissement jusqu'a une 
temperature entre -20 et 80°C. Le refroidissement est opere par echange gaz-gaz, 
gaz-eau ou refroidissement brutal k Teau. Le melange gazeux peut contenir des 
suies qui doivent etre eliminees (cf. revendications 1 et 2; page 7, lignes 31 - page 
8, iigne 4). 

II y a deux differences entre la revendication 1 et le document D1 : 

(i) Dans la revendication 1 l'oxydation partielle et le refroidissement ont lieu 
dans la meme enceinte, tandis que dans le document D1 le refroidissement 
a lieu dans un echangeur de chaleur. 

(ii) Dans la revendication 1 les gaz sont transportes entre Tetape d^xydation et 
le refroidissement en quelques dizaines de milli-secondes, tandis que dans 
le document D1 un temps de transport n'est pas mentionne. 

Ces deux differences resolvent le probldme de formation de suies. Ce probleme 
<§tait dej& indiquS dans la description de la presente demande (cf. page 5, lignes 
3-8). 

Le document D2 montre un reformage autothermique avec un refroidissement 
brutal a Teau (cf. figure; exemples). Dans les exemples, une operation sans 
formation de suies est divulguee. Le document D2 decrit un autre procede que la 
presente revendication 1 et la formation de suies est evitee par les conditions de 
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reaction et pas par le refroidissement brutal a Peau. 

II rVy a pas d'indication dans I'etat de la technique qu'un refroidissement immediat 
dans la meme enceinte que I'oxydation evitera la formation de suies. 

Uobjet de la revendication 1 est nouveau et implique une activite inventive. 

2. Uobjet de la revendication 20 est aussi nouveau et implique une activite inventive. 

Le document D1 est aussi considere comme P6tat de la technique le plus proche 
pour la revendication 20. 

II y a deux differences entre la revendication 20 et le document D1 : 

(i) Dans la revendication 1 I'oxydation partielle et le refroidissement ont lieu 
dans la meme enceinte, tandis que dans le document D1 le refroidissement 
a lieu dans un echangeur de chaleur. 

(ii) Dans la revendication 1 entre I'oxydation et le refroidissement il y a des 
moyens qui permettent I'acceleration des gaz (pour avoir un temps de 
transport de quelques dizaines de milli-secondes), tandis que dans le 
document D1 des moyens ^acceleration ne sont pas divulgues. 

Le document D3 montre un reacteur d'oxydation partielle. Ce reacteur a une zone 
de reaction et une zone de refroidissement dans la meme enceinte. 
Contrairement au reacteur de la presente revendication 20, le reacteur de D3 a 
des moyens de deceleration entre les deux zones. II n ! y a aucune indication dans 
D3 d'utiliser des moyens d'acceleration entre les deux zones du reacteur. 

Le meme probleme qu'indique pour la revendication 1 est r6solu. 

3- Uobjet des revendications 2-19 et 21-24 est aussi nouveau et implique une 
activite inventive parce que ces revendications sont des modes de realisation 
preferes des revendications 1 et 20, respectivement. 
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L'AER LIQUEDE SOCIETE ANONYME a Directoire et Conseil DE SURVEILLANCE POUR LTETUDE ET 
! LEXPLOITATION DES PROCEDES GEORGES CLAUDE 



This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



. sheets, including this cover sheet. 



| | 71118 re P° rt is ako accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
— amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70. 1 6 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



. sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial aDplicabilitv* 
citations and explanations supporting such statement J * 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



application No. 
PCT/FR2003/050168 



I. Basis of the report 



1. With regard to the elements of the international application:* 
^| the international application as originally filed 
the description: 



1-11 



, as originally filed 
, filed with the demand 



pages 



, filed with the letter of 



the claims: 



1-25 



pages 
pages 



, as originally filed 

, as amended (together with any statement under Article 19 
, filed with the demand 



m9 filed with the letter of 



the drawings: 



1/2-2/2 



, as originally filed 
, filed with the demand 



. , filed with the letter of 



I | the sequence listing part of the description: 



, as originally filed 

. , filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is* 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
I I the language cf publication of the international application (under Rule 48.3(b)). 

□ 

the language of the translation furnished for the purposes of international preliminary examination (under Rvi)e 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

[Z. contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

L furnished subsequently to this Authority in written form. 

[ furnished subsequently to this Authority in computer readable form. 

d The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 
I the description, pages 



j the claims, Nos. 

I the drawings, sheets/fig . 



5 I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
1 — 1 beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



Statement 
Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-25 



1-25 



1-25 



YES 
NO 
YES 
NO 

YES 
NO 



2. Citations and explanations 

Reference is made to the following documents: 

Dl: WO-A-01/62662 (Air Liquide) 
D2: US-A-5112527 (Amoco) 
D3: DE-A-10060371 (Emitec) 

1. The subject matter of claim 1 is novel and involves 
an inventive step. 

Dl, which is considered to be the closest prior art, 
discloses a method for partially oxidizing a 
hydrocarbon. The method is carried out at a 
temperature below 1200 °C, at a pressure from 3 to 
20 bar in the presence of oxygen. A gaseous mixture 
containing carbon monoxide and hydrogen is recovered 
and cooled to a temperature between - 20 and 80 °C. 
Cooling is performed by gas-gas or gas-water heat 
exchange or by rapid water-cooling. The gaseous 
mixture may contain soot that must be removed (cf . 
claims 1 and 2; page 7, line 31 to page 8, line 4) . 

There are two differences between claim 1 and Dl: 
(i) In claim 1, partial oxidation and cooling take 
place in the same chamber, whereas in Dl 
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cooling takes place in a heat exchanger, 
(ii) In claim 1, the gases are conveyed between the 
oxidation step and cooling in a few tens of 
milliseconds , whereas in Dl the time taken to 
convey the gases is not mentioned. 

The above two differences solve the problem of soot 
formation, which is mentioned in the description of 
the present application (cf . page 5, lines 3 to 8) . 



D2 describes autothermic reforming involving rapid 
water-cooling (cf . figure; examples) . In the 
examples, an operation without soot formation is 
disclosed. D2 describes a method different to that 
of the present application and soot formation is 
prevented by the reaction conditions and not by 
rapid water-cooling. 

There is no indication in the prior art that 
immediate cooling in the same chamber as oxidation 
will prevent soot formation. 



The subject matter of claim 1 is novel and involves 
an inventive step. 

2. The subject matter of claim 20 is also novel and 
involves an inventive step. 

With regard to claim 20, Dl is also considered to be 
the closest prior art. 

There are two differences between claim 20 and Dl: 
(i) In claim 20, partial oxidation and cooling take 
place in the same chamber, whereas in Dl 
cooling takes place in a heat exchanger. 
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(ii) In claim 20, means for accelerating the gases 
are provided between oxidation and cooling (so 
that the time taken to convey the gases is a 
few tens of milliseconds), whereas no 
accelerating means are disclosed in Dl. 

D3 describes a partial oxidation reactor. Said 
reactor has a reaction area and a cooling area in 
the same chamber. Unlike the reactor of the present 
claim 20, the reactor of D3 has decelerating means 
between the two areas. D3 does not indicate using 
accelerating means between the two areas of the 
reactor. 



The same problem as indicated for claim 1 is solved. 

The subject matter of claims 2 to 19 and 21 to 24 is 
also novel and involves an inventive step, because 
said claims are preferred embodiments of claims 1 
and 20, respectively. 
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